Introduction: CWD (canal wall down) mastoidectomy is considered the best method to treat chronically discharging ear. This technique shows its efficacy in eradicating the disease process from the middle ear cavity. However, it contributes to the formation of a large cavity, which causes several problems. To get rid of these problems, mastoid obliteration is done.
1-Chronic discharge from the open cavity with the incidence of discharge being 20-60%. 2-Dependence on the surgeon for regular cleaning of the cavity. 3-Episodic vertigo due to exposure of semi-circular canals to the direct caloric stimulation by air and/or water entering the cavity. 4-Unsightly appearance due to a large meatoplasty. 5-Difficulty in placing hearing aids to people who need them [1, 2] 2 mastoid and epitympanic obliteration followed by posterior bony canal wall reconstruction (CWR) and ossiculoplasty to eradicate the disease and at the same time avoid the problems of the open cavity [3] . The obliteration should also not affect the primary and secondary objectives of the aural surgery.
All the patients had their surgeries under general anesthesia. The operation began by injecting the external canal and the postauricular area with 2% xylocaine and 1:200000 adrenaline. A canal incision was made just medial to the osteocartilaginous junction. A postauricular incision was made about 0.5-1 cm behind the sulcus, which was extended superiorly in order to harvest the temporalis fascia. The periosteum was incised as a T-shaped incision and elevated by periosteal elevator then connected to the canal incision. The tympano-meatal flap was raised. Then, CWD mastoidectomy was performed either by outside-in or inside-out technique according to the disease extension and the size of the mastoid antrum. The eroded ossicles were removed and the whole of the mastoid & the middle ear cavity were cleared of the cholesteatoma. The conchal cartilage was obtained and cut into slices in order to obliterate the mastoid cavity and reconstruct the posterior and superior wall of the external auditory canal and it was covered by the temporalis fascia graft. The ossiculoplasty was done by either TORP or PORP according to the ossicular damage in almost all the patients (except one, who had a profound sensory neural hearing loss). Meatoplasty was performed at the end of the operation followed by packing and dressing. (Figure 1 and 2).
Material and Methods
In a historical point of view, Mosher being the first to introduce this concept in 1911 as he produced the first literature about mastoid obliteration [1, 6] . Since then, many authors described many surgical obliteration techniques using several materials (either synthetic or biological) to solve the mastoid cavity problems. One of these obliterating materials is the cartilage, which is used for the first time by Peer in 1943 to fill the mastoid defect in retroauricular fistulas [7, 8] .
This study was performed as a retrospective review of the clinical database collected from 30 patients who underwent canal wall down mastoidectomy with the obliteration of the mastoid cavity by a conchal cartilage in Al-Sulaimaniah teaching hospital and Zhian private hospital in Al-Sulaimaniah city in Iraq. Patients who were included in this study underwent a canal wall down mastoidectomy for a cholesteatoma of the middle ear cleft. Meanwhile, any case with a canal wall up or canal wall down mastoidectomy for other reasons is excluded from this study. The data that fulfilled the above criteria in a period of 31 months from May 2014 to January 2017 was retrieved.
Among those thirty patients, twenty of them had their surgeries for the first time (primary cases), while the remaining ten patients had undergone a previous surgery in the involved ear (revision surgeries) who had previous mastoid cavities and discharging ears. All the patients had surgeries on one side. A database of the following parameters was collected, which include: patient's age, gender, pre-operative signs, symptoms, operated side, operative details and postoperative signs, symptoms, and complications. In addition to that, a pure tone audiometry (PTA) was done to evaluate air conduction (AC) and bone conduction (BC) with the calculation of the air-bone gap (ABG) pre-and postoperatively. A tympanogram was also done to all patients. All patients were followed-up on a postoperative day, 1 month, 3months, 6 months and more than 6 months. The patients were instructed to keep their operated ears dry in the immediate postoperative period and to return to the clinic if they noticed any evidence of wound infection (like pain and discharge). Our study was conducted on 30 patients. Male patients were 13 patients (43.4%), while the female patients were 17 (56.6%). The age distribution of the patients ranged from 19 to 64 years (mean= 39.6, standard deviation +12.9). There was an equal distribution between the right and the left side that was operated. Every patient had undergone an operation on one side. 20 patients (66.7%) had not operated before (primary surgery), while the remaining 10 patients (33.3%) had been operated previously (revision surgery).
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Figure 2: PORP insertion, intraoperative view
The presenting symptoms varied. Reduce hearing represented the majority of cases (29 patients, 97%), followed by other presentations like discharging ear (25 patients, 83%), tinnitus (15 patients, 50%) and episodic vertigo or unsteadiness (10 patients, 33.3%) ( Table 1) . All the primary cases and a half of the revision ones were found to have a cholesteatoma in their diseased ears either pre-or intraoperatively, so they underwent a CWD mastoidectomy with mastoid obliteration by a conchal cartilage followed by ossicular reconstruction.
All patients showed complete epithelization with no disease recurrence within the follow-up period, which is performed by microscopic and endoscopic examination. Retraction pockets were found in 3 patients (10%) in the reconstructed tympanic membranes parallel to the mesotympanum with debris and wax that were easily removed in 6 patients (20%). The ABG mean was 42.2 dB ±10.8) pre-operatively, then, which became 27.4 dB (±12.9) with P value < 0.05.
Among those patients, 5 of them (16.7%) showed abnormal epithelial migration which formed a "false membrane" over the reconstructed tympanic membrane after 6-12 months from their operations. That "false membrane" made the patients suffering from deterioration in their hearing despite their hearing improvement after their surgeries. That "false membrane" was removed under local anesthesia and debris were found in the space between those membranes and the reconstructed tympanic membranes. The patients' hearing was improved after that removal.
Discussion
It is worthy to mention that CWD mastoidectomy due to the removal of the cholesteatoma from the middle ear cleft is not the only indication for mastoid cavity obliteration. Other indications are: chronic otorrhea or nonhealing of the mastoid bowl, CSF leak, extensive temporal bone trauma, temporal bone resection for malignancy, cochlear implantation in patients with chronic otitis media, labyrinthitis ossificans in whom a drill out of cochlea is required with the removal of posterior canal wall and tympanic membrane, treatment of chronic otitis media in ears with no useful hearing [1, 11] .
Conclusion
A common potential problem with traditional canal wall down (CWD) mastoidectomy procedures in treating cholesteatoma is the long-term morbidity associated with discharging cavities [3, 9] . CWD is a destructive approach, as it creates an open cavity and alters the anatomy and physiology of the middle ear and the mastoid. This can result in some problems such as frequent ear discharge, difficulty in fitting a hearing aid, the need for water precautions to prevent caloric stimuli and a potential lifetime of visits to outpatients for aural care as the normal pathway of epithelial migration will be altered. This leads to a significant socioeconomic impact [3, 10] .
The meatuses were aesthetically accepted in all patients, as they were not too wide (mean of the external canal volume = 1.3 ml ±0.7ml), except in one patient who was interested as there was a complete resorption of the graft material, resulting in wide canal, exposed mastoid cavity with ear discharge (the same problems of CWD mastoidectomy without obliteration) ( Figure 3 ). Another point to be mentioned as an advantage of the mastoid obliteration is its effect on the negative pressure in the middle ear and the mastoid, which contributes to the recurrence of cholesteatoma. Inflammatory conditions from a wide surface area of the mastoid cavity will result in more negative middle ear pressures as the diseased mucosa absorbs more gas [3, 12, 13] . Eradication of the diseases mastoid epithelium, followed by obliteration, can minimize these potential problems by reducing the size of the mastoid cavity and promoting epithelialization over the exposed mastoid bone [2, 14, 15] .
The obliterating material differs. It could be autologous, homologous or synthetic. The autologous material is considered the preferred one because of its availability during the operation and no worries are taken regarding the transmitted diseases or allergic rejection. The autologous materials include several items such as bone chips, bone pâté, tragal cartilage and conchal cartilage. In our study, we use conchal cartilage as an obliterating material.
In 1943, Peer used the first-time cartilage as a material to fill the mastoid defect in retro-auricular fistulas [7, 8] . Although a cartilage graft tends to reduce consistency over time, it retains the shape, unlike bone, which tends to resorb [7, 16] . This was one reason to choose the cartilage in obliteration. Cartilage fragmentations into smaller slices and their placement in mastoid cavities make the fibrous tissue grow in between healing tissue to fill the remaining gaps, thus effectively increasing the obliteration volume [7] . That was the other reason for choosing the cartilage.
Mastoid obliteration by conchal cartilage is a very effective method to prevent problems resulted in cavity formation after CWD
